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DETAILED ACTION 
Drawings 

1. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference character(s) not mentioned in the description: 48. Corrected 
drawing sheets in compliance with 37 CFR 1.121(d), or amendment to the specification to add 
the reference character(s) in the description in compliance with 37 CFR 1 .121(b) are required in 
reply to the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to because Figures 1 , 4, and 6-8 should have descriptive terms 
in the flowchart boxes. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the brief description of 
the several views of the drawings for consistency. Additional replacement sheets may be 
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necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 2, 8, 9, 1 1-13, 15, 19, 25-27, 29, 30, 32, 75, 76, and 78 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Ossmann (US 200601 19223) in view of Sumanaweera 
et al. (US 6259367). 

5. With respect to claim 1 , Ossmann discloses an apparatus (Fig 4) comprising: a two- 
dimensional array transducer (item 402) transmitting ultrasonic energy in tissue at a fundamental 
frequency. 

Ossmann does not disclose expressly that the transmitted ultrasonic frequency is 
transmitted with sufficient power to generate a harmonic of the fundamental frequency in the 
tissue. 

Sumanaweera et al. teaches an ultrasonic transducer array in which the transmitted 
frequency is the fundamental frequency, which excites a harmonic frequency of the fundamental 
frequency in the tissue (column 8, line 6 through column 9, line 5). 



Application/Control Number: 1 0/551 ,321 Page 4 

Art Unit: 2834 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the Harmonic frequency response of Sumanaweera et al. with the transducer array 
of Ossmann for the benefit of eliminating the need for additional contrast agent in creating the 
ultrasonic image (column 9, lines 48-51). 

6. With respect to claim 2, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . Ossmann discloses that the array transducer includes a total number 
of elements of which at least 25% are excited to transmit the ultrasonic energy (Fig 4 and 
Paragraphs 58-60). 

7. With respect to claim 8, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1. Sumanaweera et al. discloses that the array transducer is constructed 
of materials comprising a single crystal (column 1, lines 48-50). Although Sumanaweera does 
not disclose the use of a single crystal, Sumanaweera does disclose the use of PZT, which is a 
single crystal material. 

8. With respect to claim 9, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . Sumanaweera discloses that the array transducer is constructed of a 
plurality of piezoelectric elements of a single crystal (column 1, lines 48-50). 

9. With respect to claim 1 1, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1. Sumanaweera et al. discloses that the array transducer transmits the 
ultrasonic energy at a sufficient power to generate a second harmonic in the tissue having a 
maximum power level of less than 1 5 dB from the maximum power level of the fundamental 
frequency in the tissue (column 8, line 66 through column 9, line 5). While Sumanaweera et al. 
does not disclose expressly that the maximum power level of the second harmonic in the tissue is 
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greater than the power level of the fundamental frequency in the tissue; however, it has long 
been held that it obvious to optimize the performance of a device by routine experimentation, 
and if the modifications are within the capabilities of a person of ordinary skill in the art. 
Therefore, at the time of invention it would have been obvious to a person of ordinary skill in the 
art to ensure that the power level of the second harmonic was at least 15 dB below that of the 
fundamental, as this modification could have been made through routine experimentation. 

10. With respect to claim 12, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . Ossmann discloses that the array transducer has a checkerboard 
pattern formed by a plurality of elements (Fig 4), each element being used for either transmit or 
receive. 

1 1 . With respect to claim 13, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . Ossmann discloses that the array transducer has a checkerboard 
pattern formed by a total number of elements (Fig 4), at least 25% of the total number being used 
to transmit and a plurality of the elements being used to receive (Fig 4 and Paragraphs 58-60). 

12. With respect to claims 1 5 and 32, the combination of Ossmann and Sumanaweera et al. 
discloses an apparatus as in claim 1. Neither Ossmann nor Sumanaweera et al. disclose expressly 
that the array transducer is formed by a plurality of elements in an alternating transmit-receive 
checkerboard pattern. It has long been held that the shifting of the location of components of 
device would be obvious to a person of ordinary skill in the art {In re Japiske 86 USPQ 70). 
Therefore, although neither Ossmann nor Sumanaweera et al. discloses the alternating 
checkerboard pattern of the transmit and receive elements, it would have been obvious to a 
person of ordinary skill in the art to rearrange the transmit and receive elements of Ossmann and 
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Sumanaweera et al. into any desired pattern, including an alternating checkerboard pattern. 
Additionally, it ahs long been held that it would be obvious to a person of ordinary skill in the art 
to optimize a device, where the modifications require only routine experimentation (In re Aller 
105 USPQ 233). Therefore, it would have been obvious to a person of ordinary skill in the art to 
rearrange the transmit and receive elements of Ossmann and Sumanaweera et al. into different 
patterns, including an alternating checkerboard pattern. 

13. With respect to claims 19, 25-27, 29, 30, 75, 76, and 78, the claimed subject matter 
contained therein is the same as that of claims 1-3, 8, 9, and 1 1-13; therefore claims 19, 25-27, 
29, 30, 75, 76, and 78 are unpatentable over Ossmann in view of Sumanaweera et al. as in claims 
1-3,8, 9, and 11-13 above. 

14. Claims 3- 5, 14, 16-18, 20, 21, 31, 33-39, 42, 43, 45-60, 63, 64, 66-74 and 77 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Ossmann in view of Sumanaweera et al. in 
view of Savord (US 6380766). 

15. With respect to claim 3, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . Ossmann discloses transmit beamforming electronics (Paragraph 7). 

Neither Ossmann nor Sumanaweera et al. discloses s high voltage circuit driving the 
array transducer to transmit the ultrasonic energy. 

Savord teaches an ultrasonic transducer array including a high voltage circuit driving the 
array transducer to transmit ultrasonic energy (Fig 1 A). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high-voltage circuitry of Savord with the transducer array of Ossmann as 
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modified by Sumanaweera et al. for the benefit of allowing for a larger range of voltages to be 
applies to the device (column 1, lines 50-52). 

16. With respect to claim 4, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . 

Neither Ossmann nor Sumanaweera et al. discloses a high voltage field effect transistor 
driving the array transducer to transmit the ultrasonic energy. 

Savord teaches an ultrasonic transducer array including a high voltage FET driving the 
array transducer to transmit the ultrasonic energy (column 3, lines 29-32). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high-voltage circuitry of Savord with the transducer array of Ossmann as 
modified by Sumanaweera et al. for the benefit of allowing for a larger range of voltages to be 
applies to the device (column 1, lines 50-52). 

17. With respect to claim 5, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . 

Neither Ossmann nor Sumanaweera et al. discloses means for driving the array 
transducer with a high voltage to transmit the ultrasonic energy. 

Savord teaches an ultrasonic transducer array including means for driving the array 
transducer with a high voltage to transmit the ultrasonic energy (Fig 1 A). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high-voltage circuitry of Savord with the transducer array of Ossmann as 
modified by Sumanaweera et al. for the benefit of allowing for a larger range of voltages to be 
applies to the device (column 1, lines 50-52). 
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18. With respect to claim 14, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1. Ossmann discloses that the array transducer has a checkerboard 
pattern formed by a total number of elements (Fig 4), at least 25% of the total number of 
elements being used to transmit the ultrasonic energy. 

Neither Ossmann nor Sumanaweera et al. discloses that high voltage electronics are 
connected to the transmitting elements or that a plurality of elements are connected to low 
voltage electronics to receive the generated harmonic. 

Savord teaches an ultrasonic transducer array including high voltage electronics 
connected to the transmit elements, and a plurality of elements are connected to low voltage 
electronics to receive the generated harmonic (Fig 1 A). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high and low voltage circuitry of Savord with the transducer array of Ossmann 
as modified by Sumanaweera et al. for the benefit of forming the high and low voltage circuits 
on the same substrate (column 2, lines 18-22). 

19. With respect to claim 16, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . 

Neither Ossmann nor Sumanaweera et al. discloses expressly a low-voltage circuit and a 
high voltage circuit driving the array transducer to transmit the ultrasonic energy, the high 
voltage circuit including a high voltage FET, the low voltage circuit and the high voltage circuit 
being monolithically formed on a single substrate. 

Savord teaches an ultrasonic transducer array including a low- voltage circuit (Fig 1 A) 
and a high voltage circuit driving the array transducer to transmit the ultrasonic energy (Fig 1 A), 
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the high voltage circuit including a high voltage FET (column 3, lines 29-32), the low voltage 
circuit and the high voltage circuit being monolithically formed on a single substrate (column 2, 
lines 18-22). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high and low voltage circuitry of Savord with the transducer array of Ossmann 
as modified by Sumanaweera et al. for the benefit of eliminating the need for separate substrates 
for the low and high voltage circuits (column 7, lines 14-20). 

20. With respect to claim 17, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1. 

Neither Ossmann nor Sumanaweera et al. discloses expressly a low voltage circuit, and a 
high voltage circuit driving the array transducer to transmit the ultrasonic energy, the low voltage 
circuit and the high voltage circuit being formed on a single substrate. 

Savord teaches an ultrasonic transducer array including a low voltage circuit (Fig 1 A), 
and a high voltage circuit driving the array transducer to transmit the ultrasonic energy (Fig 1 A), 
the low voltage circuit and the high voltage circuit being formed on a single substrate (column 2, 
lines 18-22). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high and low voltage circuitry of Savord with the transducer array of Ossmann 
as modified by Sumanaweera et al. for the benefit of eliminating the need for separate substrates 
for the low and high voltage circuits (column 7, lines 14-20). 

21 . With respect to claim 1 8, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . 
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Neither Ossmann nor Sumanaweera et al. discloses expressly means for providing a low 
voltage circuit and a high voltage circuit both formed on the same single substrate, the high 
voltage circuit for driving the array transducer to transmit the ultrasonic energy. 

Savord teaches an ultrasonic transducer array including means for providing a low 
voltage circuit and a high voltage circuit both formed on the same single substrate (column 2, 
lines 18-22), the high voltage circuit for driving the array transducer to transmit the ultrasonic 
energy (Fig 1 A). 

22. With respect to claim 35, Ossmann discloses at least some beamforming electronics (Fig 
4) generating excitation signals in accordance with the control signals (Fig 4), a two-dimension 
array transducer (Fig 4). Sumanaweera et al. discloses transmitting ultrasonic energy in the tissue 
at the fundamental frequency with sufficient power to generate a harmonic frequency of the 
fundamental frequency in the tissue (column 8, line 6 through column 9, line 5). 

Neither Ossmann nor Sumanaweera et al. discloses expressly a transducer handle 
positionable near tissue, the handle external to the ultrasound processing equipment producing 
control signals for ultrasonic imaging, the beamforming electronics being housed in the handle 
and the 2D array transducer being housed in the handle. 

Savord teaches an ultrasonic transducer array that includes a transducer handle 
positionable near tissue, the handle external to the ultrasound processing equipment producing 
control signals for ultrasonic imaging, the beamforming electronics being housed in the handle 
and the 2D array transducer being housed in the handle (Fig IB and column 7, lines 9-20). 

23. With respect to claim 53, the combination of Ossmann, Sumanaweera et al., and Savord 
discloses an apparatus as in claim 35. Savord discloses a communications channel connecting the 
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handle to the ultrasound processing equipment to allow the control signals produced by the 
electronic processing equipment to be provided to the beamforming electronics in the handle 
(column 1, lines 29-33). 

24. With respect to claim 54, the combination of Ossmann, Sumanaweera et al., and Savord 
discloses an apparatus as in claim 53. Savord discloses that the communication channel is one of 
the group consisting of a cable and a wireless communications channel (column 1, lines 29-33). 

25. With respect to claim 56, the combination of Ossmann, Sumanaweera et al., and Savord 
discloses an apparatus as in claim 55. Savord discloses that at least some receive beamforming 
electronics are housed in the handle and processing the received harmonic (Fig 1 A), the receive 
beamforming electronics connected to the electronics processing equipment by the 
communication channel to allow the electronic processing equipment (column 1, lines 29-33) to 
display an ultrasonic image on a display in accordance with the harmonic processed by the 
receive beamforming electronics (column 1, lines 17-20). 

26. With respect to claims 20, 21, 31, 33, 34, 36-39, 42, 43, 45-52, 55, 57-60, 63, 64, 66-74, 
and 77, the claimed subject matter contained therein is the same as that of claims 1-5, 8, 9, 1 1- 
18, 35, 53, and 54; therefore, claims 20, 21, 31, 33, 34, 36-39, 42, 43, 45-52, 55, 57-60, 63, 64, 
66-74, and 77 are unpatentable over Ossmann in view of Sumanaweera in view of Savord as in 
claims 1-5, 8, 9, 11-18, 35, 53, and 54 above. 

27. Claims 6, 7, 10, 22-24, and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ossmann in view of Sumanaweera et al. in view of Mequio (US 4771205). 
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28. With respect to claim 6, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . Ossmann discloses that the array transducer includes a plurality of 
piezoelectric elements forming the array transducer (Fig 4). 

Neither Ossmann nor Sumanaweera et al. discloses expressly a high impedance backing 
for the piezoelectric element. 

Mequio teaches an ultrasonic transducer including a high impedance backing for the 
piezoelectric element (column 1, lines 37-50). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high-impedance backing of Mequio with the ultrasonic transducer array of 
Ossmann as modified by Sumanaweera et al. for the benefit of ensuring sufficient rigidity to 
ensure zero deformation (column 1, lines 37-50). 

29. With respect to claim 7, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1. Ossmann discloses that the array transducer includes a plurality of 
piezoelectric elements forming the array transducer (Fig 4). 

Neither Ossmann nor Sumanaweera et al. discloses expressly means for providing a high 
impedance backing for the piezoelectric elements. 

Mequio teaches an ultrasonic transducer including means for providing a high impedance 
backing for the piezoelectric elements (column 1, lines 37-50). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the high-impedance backing of Mequio with the ultrasonic transducer array of 
Ossmann as modified by Sumanaweera et al. for the benefit of ensuring sufficient rigidity to 
ensure zero deformation (column 1, lines 37-50). 
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30. With respect to claim 10, the combination of Ossmann and Sumanaweera et al. discloses 
an apparatus as in claim 1 . 

Neither Ossmann nor Sumanaweera et al. discloses expressly that the array transducer 
transmits ultrasound energy with a waveform having a bandwidth BW greater than or equal to 
60% of the fundamental frequency, where BW = (f B - f A ), fjj is a higher frequency than the 
fundamental frequency at a power level 6 dB lower than at the fundamental frequency, f A is a 
lower frequency than the fundamental frequency at a power level 6 dB lower than the 
fundamental frequency. 

Mequio teaches an ultrasonic transducer in which the array transducer transmits 
ultrasound energy with a waveform having a bandwidth BW greater than or equal to 60% of the 
fundamental frequency, where B W = (f B - f A ), fB is a higher frequency than the fundamental 
frequency at a power level 6 dB lower than at the fundamental frequency, f A is a lower frequency 
than the fundamental frequency at a power level 6 dB lower than the fundamental frequency 
(column 4, lines 10-14 and 21-25). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to combine the large bandwidth of Mequio with the ultrasonic transducer array of Ossmann as 
modified by Sumanaweera et al. for the benefit of increasing the sensitivity of the device 
(column 1, lines 22-25). 

3 1 . With respect to claims 22-24 and 28, the claimed subject matter contained therein is the 
same as that of claims 6, 7, and 10; therefore, claims 22-24 and 28 are unpatentable over 
Ossmann in view of Sumanaweera in view of Mequio as in claims 6, 7, and 10 above. 
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32. Claims 40, 41, 44, 61, 62, and 65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ossmann in view of Sumanaweera et al. in view of Savord in view of Mequio. 

33. With respect to claims 40, 41, 44, 61, 62, and 65, the claimed subject matter contained 
therein is the same as that of claims 6, 7, 35, and 55; therefore, claims 40, 41, 44, 61, 62, and 65 
are unpatentable over Ossmann in view of Sumanaweera et al. in view of Savord in view of 
Mequio as in claims 6, 7, 35, and 55 above. 

Conclusion 

34. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Hanafy et al. (US 5920523) discloses an ultrasonic transducer array using single 
crystal piezoelectric elements. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 571-272-8932. The 
examiner can normally be reached on Monday thru Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Derek J Rosenau 
Examiner 
Art Unit 2834 

DJR 

10/10/2006 



